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We, "Ford Motor {Company Limited, a 
Company incorporated under the tews of 
Great Britain, of 88, Regent Street, London, 
W.l, do hereby declare the invention, for 

5 which we pray .that a patent may be granted 
to us, and the method iby which it is (to he 
performed, to be particularly described in 
and by .the following statement : — 

This invention relates generally to clutches 

10 for motor vehicle drives and has particular 
reference to a- synchronised clutch incorporat- 
ing a two-way blocker structure. 

Although applicable tto other types of drives 
as well, the invention is shown here in one 

15 embodiment as applied to an 'arrangement 
suitable for .trucks in which an underdrive or 
speed-reduction gearing is utilised ahead of 
the main gear box and in which a speed-res- 
ponsive control is provided »to dominate the 

20 gear reduction and drive the main gearbox 
direcdy. The input and output gears of the 
speed-reduction unit ore normally held apart 
by the axial component of the helical-gear 
tooth-load, this component being sufficient to 

25 hold .the gears apart and prevent engagement 
of jaw clutch elements carried by the two gears 
even when shift action is undertaken by actu- 
ation of a vacuum-powered servo unit at a 
predetermined speed. The input and output 

30 gears are provided with annular blocker rings, 
one of the rings feeing secured to . its associated 
gear and the other being frictionally coupled 
to .the other gear under spring pressure. The 
blocker rings are provided with alternate slots 

35 and .tooth portions with the slots in one of the 
blocker rings being stepped to form an outer 
wider portion and an inner narrower portion. 
The offset shoulders forming the stepped por- 
tions are inclined at a small acute angle to 

40 .the radial plane and the corresponding outer 
edges of the tooth portions of the other 
blocker ring are inclined at substantially the 
same angle as the offset shoulders. The tooth 
portions of the other blocker ring correspond 

45 in width to .the width of tthe narrower portion 
of the stepped slots. The arrangement is such 
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that synchronisation' can be effected upon a 
torque reversal through the speed reduction 
unit in either direction. 

^ .For example, with the shift mechanism con- 
ditioned by .the speed-controlled servo unit .to 
effect & shift of the speed-reduction gearing 
from its predetermined speed reduction .to 
direct drive, the shift may be completed by 
momentarily closing the carburettor throttle .to 
affect a torque reversal and reduce the axial 
component of tooth load to enable the shift 
to be made automatically when .the input and 
output gears are synchronised. At this .torque 
reversal .the tooth portions of the one blocker 
ring which are positioned in the wider outer 
portions of the stepped slots of the other 
blocker ring are released from interference 
with .the shoulders between the outer and inner 
portions of the slots and are free to move into 
the narrower inner portions of the slots thus 
permitting synchronised engagement of the 
clutch elements carried by the input and out- 
put gears. In addition, the mechanism oper- 
ates during a torque reversal in the opposite 70 
direction, as for example when the vehicle is 
free-wheeling in .the speed-reduction under- 
drive so anat .the input gear is rotating more 
slowly than -the output gear. The blocking 
mechanism of this invention prevents clutch 
engagement under these conditions until syn- 
chronised speed is reached between the two 
gears, but the operation is reversed, with the 
blocker ring for .the output gear driving the 
blocker ring for the input gear and with the 
tooth portion of the one ring engaging the 
shoulder at .the opposite side of the stepped 
slot on the other ring. 

The invention will be further described in 
connection with the accompanying drawing, 
wherein': 

Figure 1 is a semidiagrammatical cross- 
sectional view of a portion of a motor vehicle 
gearbox illustrating .the present invention. 

'Figure 2 is an expanded elevational view 
of .the periphery of the annular blocker rings 
shown in Figure 1. 
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(Figure 3 is a cross-sectional view of a modi- 
fication of .the invention. 

Figure 4 is an expanded elevational view 
of the annular blocker rings shown in Figure 

5 3 - . 

{Referring now to the drawings, and par- 
ticularly to Figures 1 and 2, .the reference 
character 10 indicates generally an underdrive 
or speed reduction gearing unit having an in- 

10 put shaft 12 adapted to be driven from a 
motor vehicle engine (not shown). Axially 
aligned with .the input shaft 12 and journalled 
on bearings 4 and 1*6 is an output shaft 18 
adapted to be connected to the input shaft 

15 of a conventional multispeed transmission 
gearbox (not shown). Integrally formed on the 
end of .the input shaft 12 is an input gear 20 
arranged to mesh "with a gear 22 connected 
,to .the hub 24 of a gear 26 by means of an 

20 overrunning clutch 28. The gear 26 is jour- 
nalled by bearings 30 upon a countershaft 32, 
and meshes with a gear 34 slidably mounted 
upon the output shaft 1* by means of splines 
36. The overrunning clutch 28 is arranged to 

25 enable the gear 26 to be driven by .the gear 
22, but to permit the gear 26 to overrun .the 
gear 22 under certain conditions. 

The adjacent faces of the gears 20 and 34 
on the input and output shafts 12 and 18 

30 respectively are formed with cooperating 
clutch teeth 38 and 40 respectively. The clutch 
teeth 38 and 40 form a jaw clutch 42 which, 
when engaged, establishes a direct 1 — 1 drive 
from the Input shaft 12 through the gears 

35 20 and 34 and output shaft 18 to the main 
gearbox. 

When .the jaw clutch 42 is disengaged, .the 
drive to the conventional gearbox is through 
the input shaft 12, input gear 20, countershaft 

40 gears 22 and 26, output gear 34 and output 
shaft 18 .to effect a predetermined speed- 
reduction or underdrive. 

Shifting .the gear 34 along .the splines 36 
on .the output shaft 18 toward the gear 20 to 

45 effect «a direct drive through the unit is accom- 
plished by means of a shifting fork 44 secured 
to a shift rail 46 and engageable in an 
annular groove 48 formed m the hub of the 
-gear 34. A sleeve 50 is slidably mounted upon 

50 the rail 46 and is normally held by a coil 
spring 52 against a stop 54. The sleeve 50 is 
actuated by means of a bell-crank lever 56 
pivotally mounted upon a fixed pivot 58 and 
connected by means of a connecting rod 60 

55 to a diaphragm 62 contained within .the 'hous- 
ing 64 of a vacuum servo-unit 66. A coil 
spring 6'8 normally holds the diaphragm 62 
in its upper position as shown in Figure 1 3 
and vacuum power supplied .through the con- 

60 duit .70 is adapted to overcome the spring 68 
and pull the diaphragm 62 downwardly. 

Conventional speed responsive control 
means (not shown) are utilised to supply 
vacuum to the servo unit 66 at a predeter- 

65 mined speed, as for example, 1000 engine 



R.P.M., to swing the bell crank lever 56 in a 
clockwise direction and to move the sleeve 50 
along the rail 46. This sliding movement of 
the sleeve 50 preloads the coil spring 52 but 
does not, because of the left hand helix angle 70 
on the gears 34 and 26 and die resulting axial 
component of the gear tooth load, effect a 
movement of gear 34 to .the left toward clutch 
engaging position. _ c 

The preloaded spring 52, however, can be n 
effective to move die shift lever 44 to effect 
engagement between the clutch teeth 38 and 
40 only upon a itorque reversal through the 
speed-reduction unit 10. This can be effected 
by momentarily closing the carburettor 80 
throttle by releasing the foot accelerator of the 
vehicle, which will eliminate .the axial com- 
ponent of the gear tooth load between gears 
34 and 26 and permit .the gear 34 to be shifted 
toward gear 20 along the splines 36. Due to 85 
the difference of speed between the input and 
output gears 20 and 34, however, engagement 
of the clutch teeth 38 and 40 cannot be 
smoothly effected until the speeds of the gears 
are equal. 90 

Synchronisation between the gears 20 and 
34 is obtained by means of a pair of cooper- 
ating annular blocker rings 72 and 74. The 
annular blocker ring 72 is L-shaped in cross 
section, having a radially extending flange 76 95 
and an axially extending flange 78. Pins 80 
non-rotatably secure the blocker ring <72 to 
the input gear 20 .to effect rotation of the 
blocker ring 72 with the input gear 
as a unit The axially extending flange 100 
78 of the blocker ring 72 is formed with al- 
ternate slots 82 and tooth portions 84. The 
outer edge of each tooth portion 84 is V- 
shaped, having inclined edge portions 86. 

The annular blocker ring 74 is also gener- 105 
ally L-shaped in cross-section, being provided 
•with a radial flange 88 and an axial flange 
90. The radial flange 88 engages a friction 
thrust washer 92 which in turn is seated 
against an annular flange 94 of .the output 110 
gear 34 to effect a fricricnal engagement be- 
tween the blocker ring 74 and the gear 34. 

The axial flange 90 of the blocker ring 74 . 
is formed with alternate stepped slots 96 and 
stepped tooth portions 98 completely around 115 
its circumferential extent. «Each stepped tooth 
portion 9& has a narrow marginal portion 100 
and a wider inner portion 102 interconnected 
by an inclined Shoulder 104 having a. same 
inclination as the inclined edge portions 86 120 
of the tooth portions 84 upon the blocker ring 
72. As a result, each slot 96 between adjacent 
tooth portions 98 is also stepped, having a 
wider outer portion adjacent the marginal por- 
tion 100 and a narrower inner portion adja- 125 
cent the wider portion 102. 

From .the foregoing it mil be seen that each 
tooth portion 84 of the blocker ring 72 as 
well as each .tooth portion 98 of the blocker 
ring 74 is symmetrical about an axial line 130 
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♦ through its centre. It will also be noted that 
the .tooth portions 84 of the blocker ring .72 
correspond generally in width ,t» .the width of 
the narrow inner portion of the slot 96 between 
5 the wider portions 102 of adjacent tooth por- 
tions 98 of the blocker rang 74 to permit the 
tooth portions .84 -to slide into the narrow 
inner portions of the slots 9.6. 
Normally the blocker rings 72 and 34 are 

10 held apart by a coil spring 106 so that the 
radial flange 8t8 of the (blocker ring 74 will be 
Urged against the friction washer 92 to effect 
Sfrictional engagement with the output gear 34. 
Inasmuch as during the operation of the gear- 

15 box the input gear 20 rotates faster than- .the 
output gear 34, the blocker rings 72 and 74 
tare rotated relative to each other to the posi- 
tion shown an Figure 2 in which the tooth 
portions 84 of the ring 72 engage the narrow 

20 portion 100 of the tooth portions 9«8 of the 
ring t74 at one side of die wide portions of 
the stepped slots 96. 

lAs previously mentioned, the helix angle of 
.the gears 34 and 26 produces an axial com- 

25 ponent of gear tooth load which normally 
keeps the clutch teeth 40 of .the gear 34 out 
of engagement with clutch teeth 38 of the 
gear 20, even when the engine speed exceeds 
the predetermined amount necessary to actu- 

30 ate the vacuum servo unit 66 and preload .the 
spring 52 on .the shifter rail 46. A torque 
reversal, effected by momentarily closing the 
carburettor throttle, eliminates or reduces ithe 
axial component of the gear tooth load and* 

35 when the speeds of .the gears 20 and 34 have 
become synchronised, enables -the spring 
loaded shifter fork 44 to effect an axial move- 
ment of the output gear 34 and engagement 
of the clutch teeth 3-8 and 40 to produce a 

40 direct drive between the input and output 
shafts 12 and 18 of the speed reduction unit 
10. This eliminates an objectionable ratcheting 
noise which might otherwise occur in .the tran- 
sition from underdrive to direct drive prior 

45 to the synchronisation of the gears. It also 
eliminates a similar noise which would occur 
when the vehicle stands at idle and the engine 
is speeded up, as during a warm-up period, 
ito a speed exceeding the speed at which the 

50 servo unit 66 is energized. 

In addition .to the foregoing, the construc- 
tion of the present invention prevents dan- 
gerous partial engagement of -the jaw clutch 
42 when the input gear 20 is rotating slower 

55 than ithe output gear 34. This condition can 
occur when the vehicle is free wheeling in 
the underdrive or speed reduction ratio, this 
being permitted by .the overrunning clutch 28 
between the gears 22 and 26 on the oounter- 

€0 shaft 32. At this time the annular blocker 
ring 74 drives the blocker ring i72 and the 
engagement of the .tooth portions 9i8 and 84 
of the blocker rings respectively is effected 
at the opposite sides of the teeth from the 

65 engagement under the usual conditions de- 
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scribed earlier. Here again the blocker rings 
prevent engagement until the speeds are syn- 
chronised, and it will be seen .that the device 
thus is effective in both directions of torque 
application. " 70 

The angle of .the shoulder 104 on .the 
stepped tooth portion 98 of the blocker ring 
74 and .the corresponding angle of the inclined 
surfaces 86 on die tooth portions -84 of the 
blocker ring 72 are determined so .that at 75 
torque reversal the angle exceeds the angle of 
friction of a normal surface. With this arrange- 
ment only a small amount of friction between 
.the radial (flange -88 of the blocker ring 74, 
the friction thrust washer 92 and the annular 80 
flange 94 of the gear 34 is sufficient .Do dis- 
engage the blocker and permit the shift to be 
effected. 

Reference is now made to the modification 
of the invention shown in Figures 3 and 4 85 
in which annular blocker rings 110 and 112 
are axially aligned and are associated as in 
the preceding example with jaw clutch mem- 
bers which* when engaged form interconnec- 
tions between the impeller housing 114 of a 90 
hydraulic torque converter 11*6 and .the turbine 
IVS .thereof. As seen in (Figure 4, the blocker 
ring 110 has .tooth portions 120 formed with 
inclined marginal edges 122 adapted to engage 
an inclined offset shoulder 124 formed on the 95 
tooth portions 12*6 of the blocker ring 112. A 
spring 128 normally urges ithe blocker rings 
apart and the engagement between the shoul- 
der on the tooth" portion 126 and the tooth 
portion 120 of the opposite blocker ring pre- 100 
vents axial movement of the hub 130 to effect 
a direct drive between the impeller 132 con- 
nected to the housing 114 and the turbine 118 
until synchronisation is reached. 

It will be understood that the invention is 105 
not to be limited to -the exact construction 
shown and described, but that various changes 
and modifications may be made without de- 
parting from (the scope of the invention/? as 
defined in the appended claims. HO 

What we claim is: — 

1. A clutch arrangement having cooperating 
clutch elements to effect a direct drive there- 
between when engaged, cooperating annular 
blocker rings associated with said clutch ele- 115 
meats respectively, one of said blocker rings 
being secured to one of said clutch elements 
for rotation therewith as a unit and the other 
of said blocker rings being fractionally engaged 
with .the other of said elements, spring means 120 
urging said blocker rings apart, each of said 
blocker rings having a series of .tooth portions 
projecting toward the other ring with the 
spaces between adjacent tooth portions of each 
Ting corresponding in width to the width of 125 
the tooth portions of the other ring, the tooth 
portions of one of said rings having axially 
offset shoulders on- at least one side of each 
tooth portion -to block axial movement of said 
blocker rings and elements axially toward each 130 
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other when one of said elements is rotating 
faster than Hie other of said elements in one 
direction of relative rotation, ,the offset shoul- 
ders being inclined at a small acute angle to 
5 a radial plane, the corresponding outer edges 
of the tooth portions of said other blocker 
ring being inclined at substantially .the same 
angle as the inclined offset shoulders. 

2. The structure defined by claim 1 which 
10 is further characterised an that axially ofiset 

shoulders on the .tooth portions of one of said 
blocker rings are .arranged symmetrical on 
opposite sides of each tooth portion of said 
last mentioned blocker ring with -the outer por- 

15 tion of each stepped slot being wider than fhe 
tooth portions of .the other blocker ring and 
with the inner portion of each stepped slot 
being substantially .the same width as the width 
of the tooth portions of the other blocker ring 

20 to receive the latter when the speeds of the 
■two elements are synchronised. 

3. A gearbox as claimed in claim 2 com- 
prising an input shaft having a gear thereon^ 
an axially aligned output shaft having a gear 

25 slidably mounted thereon, said first and second 
gears having jaw clutch teeth arranged on the 
adjacent faces thereof for dnterengagement, a 
countershaft, a pair of gears on said counter- 



shaft meshing respectively with said first and 
second gears, an overrunning clutch between 
the pair of gears upon said countershaft, a 
shifter fork engageable with said second gear 
to axially shift .the latter into and out of en- 
gagement with the clutch teeth on said first 
gear, a speed responsive servo unit, a shiftable 
member actuated by said servo unit, and 
spring means between said shiftable member 
and said shifting fork, said second gear and 
the one of said pair of gears on the counter- 
shaft meshing with said second gear having 
helical teeth arranged to produce an axial com- 
ponent of tooth gear load opposite to the 
movement of said shiftable member when said 
servo unit is energized, the annular blocker 
rings being associated with said first and 
second gears. 

4, A clutch arrangement substantially as de- 
scribed with reference to and as shown in 
Figures 1 and 2 of the accompanying draw- 
ings. 

5. A clutch arrangement substantially as de- 
scribed with reference to and as shown, in 
Figures 3 and 4 of the accompanying draw- 
ings. 

MARKS & CLERK. 



30 



35 



40 



45 



50 



Leamington Spa: Printed for Her Majesty's Stationery Office, by the Cornier Prt>ss. -1957. 
Published at Tba Patent Offioo, 25, Southampton Buildings, London, W.C.2, from which 

copies may be obtained. 



BNSDOCID: <GB 785924A_I_> 




BNSDOCID: <GB 785924A_L> 



785.924 COMPLETE SPECIFICATION 

2 SHEETS This drawing Is a reproduction of 
the Original on a reduced scale. 
SHEETS I & 2 
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